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Appendix B
Illustrative Plates
Plate No. Title
B-1 Gate Machinery, Miter Gate, Panama Style, Machine Assembly
B-2 Gate Machinery, Miter Gate, Modified Ohio Type, Machine Assembly
B-3 Gate Machinery, Miter Gate, Ohio Type, Machine Assembly
B-4 Gate Machinery, Miter Gate, Direct Connected, Machine Assembly
B-5 Gate Machinery, Miter Gate, Spring -Type, Gate Strut
B-6 - Gate Machinery, Miter Gate, Belleville(Disk), Spring-Type Gate Strut, Strut Assembly
B-7 Gate Machinery, Miter Gate, Belleville(Disk), Spring-Type Gate Strut, Spring Assembly
B-8 Direct Connected Linkage, Operating Torque
B-9" Direct Connected Linkage, Gate Torque About Pintle
B-10 Miter Gates, Ohio River Linkage, Effect éf Submergence on Instantaneous Torque
B-11 Miter Gates, Modified Ohio Linkage, Effect of Submergence on Instantaneous Torque
B-12 Miter Gates, The Panama Canal, Miter Gate Operation, Closing
B-13 Miter Gates, The Panama Canal, Miter Gate Operation, Opening
B-14 Ohio River Type Linkage, Kinematics
B-15 Ohio River Type Linkage Load Calculation
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B-16 Ohio River Type Linkage Load Calculation, cont.

B-17 Ohio River Type Linkage, Relative Effect of Gate Bottom Clearance on Torque
B-18 Ohio River Type Linkage Load, Effect of Submergence on Instantaneous Torque
B-19 Ohio River Linkage, Miter gate Machinery, Operating Data, Opening

B-20 Ohio River Linkage, Gate Torque About Pintle, Opening

B-21 Ohio River Linkage, Load Calculations

B-22 Ohio River Linkage, Miter gate Machinery, Operating Data, Closing

B-23 Ohio River Linkage, Gate Torque About Pintle, Closing

B-24 Ohio River Linkage, Temporal Loading

B-25 Ohio River Linkage, Temporal Loading, cont.

B-26 Panama Canal Linkage, Kinematics

B-27 Panama Canal Linkage, Kinematics, cont.

B-28 Panama Canal Linkage, Kinematics, Load Calculations

B-29 Panama Canal Linkage, Calculations

B-30 Panama Canal Linkage, Calculations, cont.

B-31 Panama Canal Linkage, Miter Gate Operation, Opening

B-32 Panama Canal Linkage, Miter Gate Operation, Closing

B-33 Panama Canal Linkage, Required Power, Opening

B-34 Panama Canal Linkage, Required Power, Opening, cont.
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B-39
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B-42

B-43
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B-48

B-49
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Panama Canal Linkage, Required Power, Opening, cont.
Panama Canal Linkage, Required Power, Opening, cont.
Panama Canal Linkage, Available Power, Opening
Panama Canal Linkage, Torque about Pintle
Direct Connected Linkage, Kinematics
Direct Connected Linkage, Load Calculation
Direct Connected Linkage, Load Calculation, Opening
Direct Connected Linkage, Load Calculation, cont.
Direct Connected Linkage, Load Calculation, Closing
Direct Connected Linkage, Miter Gate Machinery, Operating Data, Opening
Direct Connected Linkage, Miter Gate Machinery, Operating Data, Opening, cont.
Direct Connected Linkage, Miter Gate Machinery, Operating Data, Closing
Direct Connected Linkage, Miter Gate Machinery, Operating Data, Closing, cont.
Direct Connected Linkage, Miter Gate Machinery, Pump Capacity
Miter Gate Machinery, Hydraulic System Schematic, Inundated Locks
Miter Gate Machinery, Hydraulic System Schematic
Miter Gate Pintle Lubrication Details
Miter Gatch Latch

Miter Gate, Fixed Pintle Assembly Details
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B-54 Miter Gate, Floating Pintle Assembly

B-55 Gate Machinery, Sector Gate, Cable-Type Drive Machine

B-56 Gate Machinery, Sector Gate, Rack and Pinion Drive Machinery
B-57 Gate Machinery, Ear Sector Gate, Direct Aqting Hydraulic Cylinder
B-58 Lock - Vertical Lift Gate Machinery, Three Leaf System

B-59 Lock - Vertical Lift Gate Machinery, Two Leaf System

B-60 Lock - Vertical Lift Gate Machinery, Three Leaf Elevation

B-61 Lock - Vertical Lift Gate, Three Leaf Hoist Detail

B-62 Lock - Vertical Lift Gate Machinery, Two Leaf Elevation

B-63 Lock - Vertical Lift Gate, Two Leaf Hoist Detail

B-64 Lock - Vertical Lift Gate, Two Leaf Operating Procedure

B-65 Lock - Vertical Lift Gate, Two Leaf Reeved Hoist

B-66 Lock - Vertical Lift Gate, Tidal Gate Reeved Hoist

B-67 Tainter Valve, Wire Rope-Motor Drive, Plan & Elevation

B-68 Tainter Valve, Hydraulic Cylinder/Bellcrank, Plan & Elevation
B-69 Tainter Valve, Hydraulic Cylinder, Elevation

B-70 Tainter Valve, Hydraulic Cylinder/Direct-Acting, Elevation
B-71 Tainter Gate, Wire Rope-Motor Drive, General Arrangement
B-72 Tainter Gate, Wire Rope-Motor Drive, Plan
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B-74

B-75

B-76

B-77

B-78

B-79

B-80

B-81

B-82

B-83

B-84

B-85

B-86
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Tainter Gate, Wire Rope-Motor Drive, Elevations

Tainter Gate, Hydraulic Cylinder, General Arrangement
Tainter Gate, Hydraulic Cylinder, Mounting Arrangement
Tainter Gate, Hydraulic Cylinder, Hydraulic Schematic
Tainter Gate, Pocket Wheel, Elevation

Tainter Gate, Pocket Wheel, Details

Tainter Gate, Pocket Wheel, Gate Connection & Details
Vertical Lift Gate, Screw Stem Hoist, General Arrangement
Wicket Gate, Manual Operated, Plan and Sections
Wicket Gate, Hydraulic Cylinder Operated, Sections
Hinged Crest Gate, Torque Tube Gate - Section |

Hinged Crest Gate, Torque Tube Gate - Elevation
Submergible Tainter Gate, Plan and Sections

Electrical Control System, Sequence of Design Flowchart
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PERCENT OF FuLL OPENING
oo
T ioo
_ﬁ 80
Aeo
40
20
- -xo
,. e
\{ 20— I «
4 1.5. ) N
‘ 10
-2 - 2
. ; _ _
o || [closEn} | !
uJ“ . I
2 A ] T~ T<J{orenng
SNSRI SV [ S 1 I iy T ;
o« . : ' - ; g I 2
—} SRS =Sy ERESPN —
= 2: ! Ny S ,
AL . : ; /-5” 4
| i~ :
i T S 2.0 .
[ :\ T ©
Y s 1 31 8
10 17; - i 3~"' . < <t
R N “aF
20 : R e =S4 - Q\ 70
| N U S S S : NN
1S S SUSA S A T ANAY
4o — T'- - SO IS e e R : Y 4o
e = Go
8o . —1 — 1 - —— — 8o
oo - = == = s Shonio SRR S et oo
150 e — S o F=-1- 150
100 QA0 80 R[] 60 50 40 30 20 to o
OPEN PERCEMNT OF FULL OPENING CLOSED
SUBMERGENCE. - AS SHOWN IN FEET
CHAMBER LENGTH
UPSTREAMW -2S5 FT
DOWNSTREAM - 25 ET
BOTTOM CLEARANCE 0.25 KT
' MITER GATES
OHIO RIVER LINKAGE
EFFECT OF SUBMERGENCE
ON INSTANTANEOUS TORQUE
OPERATING TIME, 20.1 SEC
PLATE B-10

B-15



EM 1110-2-2610

12 Dec 03
PERCENT OF FULL COPENING
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EFFECTIVE MOMENT
ARMS IN FEET
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. EL 1450 (MAX)
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. K 1.565 Y.
ANGULAR, Traver Ta -T\(—E):C%O( 3 e ) =90
s To . 4o -

FACTOR % a5 l

- L4 S 2l T VO, PoTTOM EFFECT FACTOR
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OF REPORT 2-05| OPENG CYCLE - \NCREASE TORQUE

237 FACTOR /.23 CLOS!NG CYCLE - INCREASE TORQUE
27% FACTOR \.27

AYATLABLE TORQUE BASED ON Q00-PS| NET CYL.PRESS.

PLATE B-16
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OPENING TIME = 1.5 MIN (ASSUMED)
(122-57) 07854 x/12x/2.7234

FLOW RATE = = 4/.2 GPM
231 % 1.5(MIN) G
12°x0.1854 x 2% 12.7234 _ _
CLOSING TIME. = = 1,82 MIN.
LOSING 41.2 <23
CLOSING OPERATION
, PROPOSE D
NOMENCLATURE| |WES MODEL LOCK EACTOR
ALICEVILLE

T| 20186c’s | 71| 10

TIME T 90 SEC'S

o o |72 _?_Q_ _
ARC OF TRAVEL K | 71.567°  |K,| 71565 |z~ |71 082

TIME T, - 110 SEC
ADJusT Tz =T /3- =zo.//eo = 20,/ x4.47 =90

ADJ ANGULAR TRAVEL Ta =T, (%)= nox1:1/0

_Fo0
/70

’ LE l 0 -
por (L2 TR ‘tmorrom ervecr)
=F (20)4(0,55)/'5(0482)/'0,( (/’VCREASE DUE To)

FACTOR = _7%;3 = =0.82

BoOTTOM EFFECT,
=P x /60,000 %0.408x 0.82 =/.27

=P x &8 004

PLATE B- 21

B-26



EM 1110-2-2610

12 Dec 03

B-27

¢¢ 8 3.v1d

ONISOTD
V.1vQ ONILYHIdO

AH3INIHOVIN 3LVYD HILIW

FOVHNIT HIAIY OIHO

1S4 00! Ay 136 [\ \
d0oud 184-00)

1Sd 0062 OV-0v6 » AWNSTSInA INLDI44T

3 1S3 OF = (U6l / &8 % 06
= NOILOEA 3N N¥Ai3y oL
INA ANT QvaN NO IYNSSINd

BNgoD

1Sd OP6 v 1a¢

ﬁ 3I0HQ 1Sd-0%

Oplb = OV + 00y
Qvar NO §534d

OVe\ | vevil oy , 089 2L ove | og Ol | 2vrel (oxovel| Oor | L
006G 2'te 04 69 oge £ € | BB | OO Ce | @
Qoe | g2V 04D ) otg %o ‘b2 | 98l | Oixovg o8 | &
08L 5 6¢ ove 1Y oLy 291 2t 19"\ [ Olxovy v | P
Q0%e o'o¥y ozv eV S0z Ly it oLl | 90'0g | Oixove % | €
oL 8¢y 06t 0d (31 gv ol (RRE 1b'b! | OIxOve o'g Z
Qv O 7S ote ‘ee (=) Lo et OL'bl | oixave o's |01
o6l 209 oLe ‘Le SLY LS°L 2 ¥9'bl | O1x0ey €92 |%0
oleb o'IL Q9L XY Otk oV Lel | 896l | oxQoLe ov |10
oLy SPLl 69y L96 06 o o' 21D 4 owe Oixe9 o o
SdiA-L1d| GSdiY [oam~ 14 oo, 2O led 1sd mmm@,x SdiM-Ld .wn%ux 14-91 o
S60  [Trepox $S0Y_ 0P+ - ‘L3 | swo L2 eoox®. 1 Ll4-97
0@ -0 2 .0h@® 0| i R il SRS 5 - 0+0 -® S
© oo ® HOLI3AS ILNG] (37A IUNG] T
333 SEO)( 143 Sb0)| (o 1'SH) (Lole1)( 243560 SPIQvY |(353 G60 LOORAY | LOMLS | AN0RY | ~3017Y)| ¥oLvd  LaoQy 0
30N LORAS | WOLTES| Nowsid | 'sSaxd || ‘Seang NOLSidf WV3D [ ¥Qdag| LAy Ny SN | 3iNid] 8E0n | 3ndyoy) 7
100%y N[ LnokyY NO ) TAD MO 1 ¥0103| 1NO[Y | 153343] 30u0s |103543 LNO|Y S3IM
3nO¥aL{ 3Du04| 3NOuoL| 39404 32404 300401 3008
[5) @ G) @ @ @ ® ® Q@ ® @ ©) © @ 0)
3ANOVOL  IB/VIIVAY SQAVOYT : Qawinday

NOILYY3d0  O9N(S01D




EM 1110-2-2610

12 Dec 03

* WHEN REQUIRED GATE TORQUE EXCEEDS AVAILABLE TORQUE,

SOME HYDRAULIC OiL WILL BE RYPASSED AT RELIEF VALVE

AND THEGATE WILL AUTOMATICALLY TRAVEL AT ASPEED THAT
WILL REDUCE THE REQU/IRED GATE TORQUE TO THE SATE
TORKQPUE AVAILABLE FROM 00 PSI EFFECTIVE CYLINDER,

PRESSURE,
€00 REQUIRED TORQUE WHEN GATE IS TRAVELING AT UNIFORM
—~ \PISTon RoD SPEED 1.8 MIN |
0N i ]
9_" 2000{ _ T T T -
at
Kl : |
I - ! i
S R .
L
N |
z 1500 fﬁi_ l , ' [
D : . ;
T T
N I A o 7
% ' .
0 <43( ; q{c/~ ) ]
< ol 75 ; o —
w ‘ \ RQUE- t : ?@q,
=] | 906 P51 CYLINDER /
O’ -
Y | N 1/
8 ‘\__‘-. | (R SUE D — J/
w S0 - T
B kuEQUlRED TorquE - 22 |
O " T
[ S B B SR i S DR
_
o | 4 7
(OPEN) 2 > < (cLosED)
CLOSING OPERATION
OHIO RIVER LINKAGE
GATE TORQUE ABOUT PINTLE
PLATEB- 23 CLOSING TIME
1.8 MIN

B-28
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TEMPORAL LOADING

ALOW

& LOCK

xx

< GATE CLOSED 7z pINTLN>

**  AREA OF TRAVEL WHERE NORMAL LOADS APPLY

*  POSITION WHERE TEMPORAL LOADS APPLY
2.4

T = 2 (L0 (hE-n)

Tt = GATE TORQUE ABOUT PINTLE DUE TOTEMPORAL
LOAD (FT-LB)

L| = GATE LENGTH PINTLE TO MITER (FT)

L7 = GATELENGTH PINTLE TO QUOIN (FT)

h, = GATE SUBMERGENCE (FT)

hy = GATE SUBMERGENCE PLUS TEMPORAL HEAD(FT)

PLATE B-24

B-29
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TEMPORAL FORCES EXAMPLE COMPUTATIONS

o= CF2(LF-05)(hE-nD)

FOR ALICEVILLE LOCKS
L) =718.24"=50.8¢'

Lz = 2.65" = |.804'

hy = 22'

hg 73.25%°

Ty = 944 |(09.86)-(1.804 )7 [(28.25)* (zz)]
R [3579.96] [ 56. 56]

Tt = 3,159,000 FT-LB
REFERENCE PLATE B- 22 PoSiTion 7

CALCULATE ——>THE FORCE IN THE STRUT FOR A
PINTLE TORQUE OF 3,199,000 FT-LB

STRUT FORCE = 51'395‘2700 = 237,000 LB

TORQUE ABOUT SECTOR = 2_3029‘_2:;0 - 798,000 FT-LB

FORCE ON P - 798,000 _ 000
o ON PISTON tokoos ™ '8, L&

CYLINDER PRESSURE = Lﬁa&fﬁ + 40 PSI= 1925 PS|

ACYLINDER PRESSURE OF 1925 PSI S REQUIRED

TO MAINTAIN THE GATE IN THE MITER POSITION
AGAINST A TEMPORAL HEAD OF 129 FT.

PLATE B- 25

B-30
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KINEMATICS
PANAMA CANAL LINKAGE
SCALE: 3/16"=1"-0"

PLATE B-26

B-31
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EFFECTIVE ARMS
A B
POS. | pgr Gare | Azr Secr
o | 200 0.0
Vo (9.7 472
/ /9./3 .63
2 [9.63 q./7
3 2o.oo | /0.38
4 /19.92 | //.00
5 1725 /0.25
c i /767 | 8.0a
G| /5.38 | £.87
7 | /333 | 000
PLATE B-27

B-32
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\ \
N ; GATE
N zr 3 | R
\\\ . l \
‘\‘ [ | ]
FPINTLE \ -
Y i
\\.\ , S \93\0 .
— SECTOR GEAR

i
i
N

| |
1 : ‘!v 3 -,.:/,’.
: e ~'I/
AN e 4

(97 EFF)

PARALLEL SHAFT
REDUCER (94% EFF)

PINION \fj ‘ \/:\\ s BN B _
B () 1 NS v 7 ¥ I -
VERTICAL ouTPUT |\ | , HIGH-TORQUE
REDUCER (927 EFF)-x_ A= HIGH-SLIPMOTR
o A
rxt = F
(987.e7F) BRAKE B
NL SPEED-MOTOR 1800
FL " " Icoo y 4
7sec
RPM oF SECTOR = 203.165 . 0 . 2.07x<xGO -0
T LGS x GO el 360 0-345
“~ AVERAGE OPERATING TIME
OVERALL RED.RATIO = /600/0.345 = 4640 (MOTOR TO SECTOR)
OVERALL EFFICIENCY = 0.98%x0.97x0.92x0.94 = 0.82
PLATE B 28

B-33
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PANAMA _EL 145.0 (MAX )
LINKAGE §\ T ,
Q EL 115 25 NORMAL OPERATION 827, TiME
) — T oI T .
i N
N \\/_ ~LOWER GATE
TN
N — BOTTOM LOCK CHA!BER
. § £L 93.25 PR
S/l T s A .

NORI AL OPERATION (£LECTRIC-MOTOR DRIVE. )

ASSUME OPEN1iG TIME = 99 SEC (SAME TOTAL TIME AS HYDR OPERATION)

HYp OPER= (42518 —]e0: 99 sec

cUBMERSENCE - 225

PANAMA, PROPOSET LOCK
NOMENCLATURE| | ZanaL (ALICEVILLEY FACTOR
LENGTH GATE | L | 84.304 |, ¢ 0.0 by | =0 112
SUBMERGENCE (& gz.s | - c2o 20215
S,| 58.7 R
TIME T | reosec [T 99.0 Lo f= 002 s
T2 ] 1013 SEC T
; Ti.565 p
ARC OF TRAVEL | K | @3.43¢° | 1565 T2l q07
Ta "7 I
o LU GO0 -
FACTOR T = 2o = 0.7

SUBMERGENLE = 22
ADJ. SUBMERGENCE = S - S, (K )=82.5x0.T12: 58.7

S 2<

S 587

FACTOR

PLATE B-29

B-34
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_rh:

TIME FOR PROPOSED LOCK
T

= A9 SEC
= TIME FOR PANAMA CANAL =

120 SEC
T, =T Y- - Apy TiME =101.3 MoDEL

Ta = ANGULAR ADJ =T, (51) =7
TIME T, =99 SEC (PRODO%ED GATE)

—L =|20|O7l2
= {03 Movhb

_— ALICEVILLE
ANGULAR TRAVEL Ta =T (%)= qa(

ADJ TIME = T =T 7 120 <0.844 =

.565
—===_) = ||,
©3.4% L

N PANAMA CANAL
FacTOR 4% = _10V3 4 ap7
Ta WL

EEFECT OF BOTTOM

CLEARANCE -NO ADJUSTMENT
NECESSARY WHEKN USING PANAMA TESTS

(NORMAL OPERATION 82°% TIME

P= p)(“) (5'y7 U.)” Po{ FROM PANAMA TEST

CURVES)

P (o.‘uz)*(o.s'zsj“" (0.907)"?
P (025)(0.188)(0.281 ) =
(MAX SUB'MG-LESS THAN 187 TIME)

»(0:0414)

145.0 Q3 .25 - 51,75 - SAY 52
ADJ FACTOR = —=2£ = 0,
ca 8859

P:P (014} (0.8859)" "(0.a0m) "2
- P (0.25) (oBra j(0.8B1 )= B, (01793)

CORRECTION FACTOR FoR 52' Sum MG)

Py 2.0414 T

PLATE B-30

B-35
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MOTOR  SELECTION

22' SUB. MOTOR MUST PROVIDE REQ'D TORQUE
AT ALL POSITIONS AND AT NORMAL
SPEED.

52" suB, MOTOR MUST PROVIDE PENL TORQUE
‘ W/OUT EXCEEDING 1O % OF FLT. GATE
WILL BE SLOWED DUE TO MOTOR SPEED
LOSS AT QVERLOAD. THUHEREFORE REQ'D
TORQUE AS SHOWN IN PLATE B-36

- WOULD REQUIRE CORRECTION.

PEAK OCCURS AT POS 6. |
TORQUE ABOUT PIMTLE = 3298.677"® FOR NORMAL

SPEED.

AT 150 % O.L.
MOTOR SPEED =(1200)(0.77)- 1,286 R PM
1. GATE SPEED AT }386 MOTOR R PM
T,-() (1238) - 14 sic
2. ADJ PINTLE TORQUE FOR CHANGED TIME

T"-' \\4—
T, 1OLD
- T1.565 \ -
Tas Nd (5322-)= 1286

FACTOR "/, = \O\.3 /128.6= O.7T8%

-PLATE B-35
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3. CALCULATE PINTLE TORQUE AT POS G
P = Py (023%)(0.814)0188)"?
= Fa(020d ¥013) - B, (0.48)
P 18.4 X10° ¥ 0.144 = 2,742 Fr -«Ps

4. MOTOR TORQUE AT \%0 % OL.

FT -KIPS
MOTOR TORQUE * 274C x .00 = 522.#-@
17.67 % 0.98 % 097 % 4 b40 % o.xes

NORMAL F.L. TORQUE - ?23 s 214.7 F7o

. 247 2100 . W
MOTOR H P Y Ye] 65.4

75 HPP REQUIRED.

PLATE B-36

B-41
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¢ CYLINDER & GIMBAL BRACKET

A, é PINTLE
10.7682’
STROKE
\
PINTLE
GATE CONNECTION
FLow
—
KINEMATICS
DIRECT CONNECTED CYLINDER
SCALE: 1"=3-0"
PLATE B-39
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. U.P. (MAX.)

U.P. NORMAL OPERAT}Q. 7

" B0Y oF TiME

DE SIGN CR\TER‘.A(ODEN\NG OPERATION ) g0% TIWME

OPENING TIME: ASSUME 40 SEC (1LmiN) SEE PLATE B- 4|

SUBMERGENCE" ASSUME 24 5T (807 TIME OK LESS)
STROKE OF PISTON . 10.768 FT.

MODE L PROPOSED
NOMENCLATURE (CLAIBORN E 9 LOEK N E:ACTOE
L,
LENGTHGATE | L 48.0 L, 48.0 | o
SUBMERGENCE S | 22.¢ > 34.0 25_ .44
S 23.0 2 N
TIME T 109 T 0 _? L2l
Ta 109 i
. < o _"i
ARC OF TRAVEL | ¥ T.567 K, T.5¢7 K| 100

SINCE LENGTH OF GATE,ARC OF TRAVEL,AND CLEARANCE UNDER
GATE ARE THE SAME ON MODEL AND PROPCOSEZD LOCK NO
ADJUSTMENT S ARE RE QUIRET, FOR THESE FACTORS,

PLATE B-40

B-45
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OPENING GQATE

4 L7 A
R-P(H)(2) ()

!

4 10 13
-P(1o) (1.441) (L21) = Px186x 1283
P =233 =P
CLOSING GATE
MODEL PROPOSED
1 FACTOR
NOMENCLATURE| | Aibsone L) Locx
LENGTH GATE | L 48.0FT L, 48.0FT ‘-_L' 1o
1| e 5 34.0 =
SUBMERGENCE | S, e3.c . = | )44l
T |40 SEC T, " T
TIME T, | Mo sEc ' > = L4
i
o K
ARC OF TRAVEL | K | T1.567 K, T.565 | l.o
'

Y )\'5(\.é4)"‘ = Px|.Ox,13% 1,267

PLATE B-42
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PUMP CA PACITY .

USE 90 SEC OPERATING TIME-OPEN!NG-SEE PLATE B- 40
NET AREA ~ ROD END =i{50.83°8

2731 : .
GPM = 686 x 0.8 = 549 MEU SPEERD

©8.6x0.3 20. SLOW SPEED

1t

G PM

USE VARIABRLE VOLUME PUMP WIiTH AT LEAST 4

won

SETTINGS, "NEUTRAL","sLOW","MEDIUM", AND"FAST" WiTH
PUMP DELINERIES AS SHOWN ABOVE.
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Design

Consult with Operations Division
1o determine:

8) Number of operaling locations
b) What Is 1o be PLC controfled
©) What is 10 be' hardwired

d) Type of operator interface

) CCTV requirements.

1) Budgel

Consult with
mainienance and
lock personnel to

determine equipment
1o be upgraded

manufacturers o:

8) Select required features
to meet operational needs
b) Refine high-level PLC

block diagram

Does block diagram
meet operational needs?

h 4

Develop detailed
PC/network block
diagram and
consult with
manutacturers

Develop
PLC VO list

Refine detailed
PLC block
diagram

]

mnl:eolse‘g’;nd Create : Create . DZi'gnwii:v
hyroom(ou‘ ot diaw:’:;‘s blodqd: specifications. systems as
$) required

Create
MMI tag
database

LOCK AND DAM
ELECTRICAL CONTROL SYSTEM
SEQUENCE OF DESIGN
FLOW CHART

PLATE B-86

B-91




